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Undergraduates are "Engineers"
  Macroeconomics is a branch of economics 
t h a t s t ud i e s t h e e conomy a s a who l e a nd 
analyzes how macroeconomic aggregates, such 
as the output, the employment and the price 
level, interconnectedly behave. In addition, 
if the analysis implies that there is a room 
for fiscal and monetary policies to stabilize 
the economy and improve the welfare of the 
country, drafting effective macroeconomic 
programs is another important role that many 
macroeconomists are willing to assume.
  Mankiw (2006) describes macroeconomics as 
historically having two distinctive perspectives 
and a macroeconomist as being one of the 
two types. A macroeconomist who prefers to 
understand and model how the economy works 
with little emphasis on how his understandings 
w i l l app ly to prac t i ca l prob lems has the 
perspective of a "scientist" . On the other 
hand , a macroeconom i s t who i s i n c l i n ed 
to solve practical problems in real-world 
situations even if his or her model and analysis 
are fragmentary has the perspective of an 
"engineer". Since its beginning, macroeconomics 
has benefitted from both of the perspectives. 
With the times, however, emphasis has shifted 
between science and engineering, and each 
macroeconomist is more of either type of the 
two to some extent.
  I have observed that most undergraduate 
students at the principal and intermediate 
levels have the perspective of engineers, and 
very few, scientists. They come to class to 
know what have been happening in the economy 
and learn how macroeconomic theories can be 
applied to solving practical problems. They 
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sit up and take notice when professors discuss 
policy issues, such as soaring sovereign debt 
and controversial monetary policy rules , 
while they almost fall asleep when they hear 
how multipliers are derived from different 
assumptions or how rational expectations have 
revolutionized the way we model expectations.
  Macroeconomics taught to undergraduates 
presents both the perspect ives . Popular 
textbooks, such as Mankiw (2015), Krugman 
(2012), Hubbard (2009) and so on, treat some 
versions of general equilibrium models. From 
the perspective of a scientist, it is of primary 
importance to see how the good, labor, money 
and financial markets are linked and a shock in 
one market propagates to the other markets. A 
general equilibrium model is a methodologically 
solid and enlightening way to see the links. 
The textbooks also discuss practical problems 
in bodies and columns, and apply the models 
to solving the problems, which is of primary 
interest to a student having the perspective 
of an engineer. Putting parts together in a 
general equilibrium model and blending reality 
with scientific insights, the textbooks struggle 
to strike the right balance between science 
and engineering, and seamlessly present the 
perspectives of both.
  In class, general equilibrium models are 
usually presented in graphical form. That 
successfully integrates the perspectives of 
a scientist and an engineer. For example, 
the aggregate demand and aggregate supply 
diagram, juxtaposed with some other diagrams 
describing other markets, is presented to 
i l lustrate how demand and supply shocks 
propagate through the economy and fiscal 
and monetary authorities react to them. By 
shifting the curves, students put themselves in 
authorities' shoes and learn how to fine-tune 
the economy. These are good exercises to train 
engineers, and students enjoy them.
The Convergence among Macroeconomists
  R e v i e w i n g r e c e n t d e v e l o p m e n t i n 
macroeconomics, Blanchard (2009) declares 
"the state of macro is good" in the sense that 
there has been convergence in v is ion and 
methodology among macroeconomists. In the 
1970-80s, when rational expectations and 
real business cycle theories "revolutionized" 
macroeconomics, "the field looked a battlefield. 
Researchers split in different directions, 
mostly ignoring each other, or else engaging in 
bitter fights and controversies". Over the last 
few decades, however, " a largely shared vision 
both of fluctuations and of methodology has 
emerged".
  In terms of vision, there are three tenets that 
a majority of macroeconomists shares in recent 
years. First, nominal prices are sticky so that 
demand, monetary in particular, shocks affect 
output and employment more than we would 
expect in flexible-price models. Early real 
business cycle theorists developed perfectly 
competitive models with flexible prices, in 
which money was neutral and antic ipated 
monetary policy is ineffective. These models, 
however, failed to mimic impulse responses in 
observed data. Empirical survey from micro 
data also find that firms set prices in discrete 
intervals. Whether they believe price settings 
are better modeled as monopolistic competition 
with menu cost, many macroeconomists now 
share the vision that prices are sticky and 
price settings are more or less staggered.
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  S e c o n d , t e c h n o l o g i c a l s h o c k s a r e n o t 
quantitatively significant enough to be the main 
source of fluctuations. Total factor productivity 
in theory and Solow residuals in empirics were 
known as s source of economic growth in the 
long run. Early real business cycle models 
take them as a major factor causing higher-
frequency movements of aggregates. Although 
technological shocks might affect output and 
employment through anticipations, however, 
th is idea is now discarded " in the face of 
reason".
  Third, the shared visions mentioned above 
are reflected in the so-called New Keynesian 
model. The new Keynesian model consists of 
the three equations:
 y = -αr + u (1)
 r = βπ + v (2)
 π = π-1 + γy-1 + w (3)
The first equation relates the output gap y, 
the real interest rate r and the shift term, 
such as shock to exports or fiscal policy. α 
is a parameter. This relationship is derived 
from the Euler equation of an intertemporal 
maximization problem in a dynamic stochastic 
general equilibrium model. The second equation 
represents a monetary policy rule, relating 
the real interest rate r , and the inf lat ion 
rate π . v is a monetary pol icy shock. This 
equation is considered as an approximation to 
actual actions of many central banks, which 
raise short-term interest rates to bring down 
inflation. This type of equation is sometimes 
called Taylor rule. For inflation not to drift 
away from a target rate, the parameter β, which 
represents a central bank's responsiveness 
to the inflation, must be more than one. The 
third equation is the so-called expectations-
augmented Phillips curve. In this equation, 
the current inflation π depends on the lagged 
inflation π-1 and the lagged output gap y-1. w 
is a supply, or price, shock. The lag structure 
of the equation reflects the stickiness and the 
staggered adjustment of prices and wages.
  In terms of methodology, dynamic stochastic 
general equilibrium models are now widely 
accepted as a way of modeling the economy. 
Incorporating different assumptions and market 
imperfections, fundamental equations in the 
models are derived from first principles (see 
Gali (2009)). This allows macroeconomists to 
discard ad-hoc assumptions, base behavioral 
e q u a t i o n s o n m i c r o f o u n d a t i o n s , m a k e 
expectations endogenous and perform welfare 
analysis. The New Keyesian model above is 
derived from a stochastic general equilibrium 
model.
  In a similar vein, Taylor (2000) calls the 
convergence i n v i s i on " a modern v i ew o f 
macroeconomics". The view consists of five key 
components (Taylor (1997)):
  ①   The long-run growth can be understood 
using the neoclassical growth model.
  ②   There is no long run tradeoff between 
inflation and unemployment so that money 
is neutral in the long run.
  ③   There is a short run tradeoff between 
inf lat ion and unemployment , and the 
tradeoff is largely due to sticky prices 
and wages.
  ④   Expectations of inflation and of future 
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  ⑤   Mone tary po l i cy dec i s i ons are bes t 
thought of as a rule.
  In the New Keynesian model, ② and ③ are 
incorporated in the expectations-augmented 
Phillips curve, and ④ and ⑤ are reflected in 
Taylor rule (① is treated as a separated aspect 
of the long-run economic growth) .
  These widely shared views have translated 
into both academic and policy researches. In 
academic research, the New Keynesian model 
is frequently put in use to derive implications 
from different assumptions on price stickiness, 
information inertia, heterogeneity in preference 
and expectations formation. The model is 
now a medium to exchange ideas between 
macroeconomics in different traditions and 
schools of thought. In policy research, the 
New Keynes model is extended into large-scale 
macroeconomic models to analyze propagation 
mechanisms under different monetary and fiscal 
policy regimes.
Is the Convergence Reflected at the 
Principle and Intermediate Levels?
  The convergence in vision and methodology 
has been seen among macroeconomists in recent 
years. In the teaching, some aspects of the 
convergence are reflected. Others, however, 
are not.
  Looking through the textbooks, most of 
them take a common approach. They put some 
versions of aggregate demand and supply 
model in center, showing readers how demand 
shocks affect the output, the employment and 
the price level under varying degrees of price 
stickiness. This reflects the expectations-
augmented Phillips curve of equation (3) in the 
New Keynesian model although dynamics and 
microfoundations are swept under the rug.
  In the aggregate demand and supply model, 
the aggregate demand curve is built up from 
t h e Keyne s i a n c r o s s , t h e money marke t 
diagram and the IS-LM model. Going through 
these diagrams and models fosters students' 
intuitions on what is behind the Euler equation 
of equation (1) in the New Keynesian model. 
Although this is not scientifically rigorous, 
most students, who have the perspectives 
of engineers, are satisf ied with intuit ive 
explanations that shocks propagate through 
the multiplier, lower interest rates encourage 
investment, and fiscal and monetary policies 
shock the demand side of the economy.
  What are not fully reflected are inflation 
dynamics and the monetary policy rule. In 
the aggregate demand and supply model, the 
price level, not the inflation, is put on the 
y-axis. In discussing inflation dynamics in 
class, instructors keep pushing the aggregate 
demand curve to a corner of a blackboard. This 
might be satisfying enough for most students. 
Instructors, however, face difficulties in talking 
about monetary policy, in which many central 
banks have, officially or unofficially, target 
inflation rates in recent decades. It seems quite 
impossible to put inflation targeting in the 
framework built on the price level (in class, I 
step back from the diagrams and explain it in 
words).
A Graphical Presentation of the New 
Keynesian Model
  What should be done for the convergence to 
be reflected at the principal and intermediate 
levels? Taylor (2000) and Romer (2000) propose 
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simple ways of illustrating the New Keynesian 
model in graphical form. Their graphical 
illustrations approximate actual workings of 
the economy more closely than the aggregate 
demand and supply analysis.
  Figure 1 shows a simple graphical illustration 
of the New Keynesian model, taken from Taylor 
(2000) (Taylor's and Romer's illustrations 
differ in detail; we follow Taylor 's here). The 
x-axis represents the output, or real GDP, and 
the y-axis, the inflation. The dotted vertical 
line indicates the potential output produced 
under full employment.
  The downward-sloping curve, called the 
aggregate demand, or AD, curve, is derived 
from the Euler equation (1), and the monetary 
policy rule (2) in the New Keynesian model. 
Substituting (2) into (1) yields
 y = -(αβ)-1π + u -αv (4)
The AD curve shows the negative relationship 
between the output and the inflation on the 
demand side in (4) , and its slope is - (αβ ) -1 . 
The shocks u and v shift the AD curve. For 
example, positive shocks to consumption, 
investment and government expenditures, all 
reflected as positive values in u, shift the AD 
curve upward. A negative monetary shock to v, 
such as an unexpected interest rate hike by a 
central bank, shifts the AD curve downward. 
Notice that expected monetary policy based on 
the monetary policy rule does not move the AD 
curve at all, which incorporates the monetary 
p o l i c y e qu a t i o n ( 2 ) . The c e n t r a l b a nk ' s 
responsiveness to the inflation tilts the AD 
curve; the more responsive the central bank is 
to the inflation, the flatter the AD curve is.
  The horizontal line is the IA curve, which 
s t ands for i n f l a t i on ad jus tment . Th i s i s 
drawn from equation (3) of the expectations-
augmented Phillips curve. Given the lagged 
inflation rate π-1 and the lagged output gap 
y-1, the current inflation is determined at the 
intersection of the AD and the IA curves. In 
the long-run equilibrium, where the output gap 
is nil and the inflation rate remains unchanged 
at times t and t-1, the inflation rate should be 
the target rate set by a central bank. In Figure 
1, this is called the "Initial Equilibrium". A 
supply, or price, shock shifts the IA curve 
and disturbs the equilibrium. For example, a 
surge in production-factor prices, represented 
as a positive value of w in equation (3), shifts 
the IA curve upward. In the short-run, the 
equilibrium moves to the "New Equilibrium", 
where the output gap i s negat ive and the 
inflation rate is above the target rate. Without 
any discretionary change in monetary policy, 
the IA curve cont inues to sh i f t down and 
the inflation is brought down to the target 
rate through interest rate cuts based on the 
monetary policy rule of equation (2). Over 
time, the output returns to the potential output 
and the economy settles down on the "Initial 
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Equilibrium". Notice that this "leaning against 
the wind" monetary policy is built in the model 
so that models users do not have to shift the 
IA curve down by themselves; the IA curve 
"automatically" shifts on itself.
  With this model, students, who mostly have 
the perspectives of engineers, learn how the 
output, the employment and the inflation adjust 
to demand and supply shocks in a setting closer 
to real-world situations. Playing with the 
model, they learn to answer "what-if" questions, 
such as "What would happen to the output, 
the employment and the inflation over time 
if the government unexpectedly hikes taxes?" 
and "What would happen to the economy if an 
oil price suddenly rise?". They also come to 
understand the importance of the β coefficient 
in the monetary policy equation (2). Different 
values in β divide deviations from the initial 
equilibrium between the output and the inflation 
in different proportions . A conservat ive 
central banker, who weighs the cost of inflation 
more that that of unemployment, tilts the AD 
curve downward. This is easily illustrated in 
this type of model. It seems, however, quite 
laborious in the aggregate demand and supply 
diagram although it has been widely discussed 
among policy makers how much weight central 
banks should put on the inf la t ion and the 
unemployment.
  The model can be modified to incorporate 
forward-looking expectations. With forward-
looking expectations, the equations (1) and (3) 
become
 y = -αr + Ey+1 u (1)'
 π = Eπ+1 + γy + w (3)'
  y+1 is the future output , π+1 is the future 
inflation rate, and E is an expectation operator. 
These modifications allow instructors to 
discuss more advanced topics in the diagram, 
such as "temporary vs. permanent changes in 
fiscal policy" and "dynamic inconsistency in 
monetary policy", which have been treated in 
an awkward way through the aggregate demand 
and supply model.
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